Objectives: Little is known about the personal readiness of hospital staff for disasters. As many as 30% of hospital staff say that they plan not to report for work during a large-scale disaster. We sought to understand the personal disaster preparedness for hospital staff.
H igh-profile disasters such as the September 11, 2001 terrorist attacks and Hurricane Katrina, combined with enhanced concerns about pandemic illnesses such as severe acute respiratory syndrome, viral hemorrhagic fevers, and zoonotic influenza, have led to an increased scrutiny of whether healthcare workers (HCWs) will report for work during or immediately following a catastrophe. A key component of surge capacity is ensuring that staffing throughout the hospital is adequate. A large-scale disaster threatens the available workforce in multiple ways. Employees may become casualties themselves or may need to care for members of their household; some projections estimate that in the event of pandemic influenza as many as 40% of workers will be unavailable for one or both of these reasons. 1 Workers may purposefully choose not to come to work or remain at work. Previous studies have demonstrated disparities in the proportions of HCWs who will not or are not likely to present themselves for scheduled or additional duties following a disaster. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] These differences have been attributed to the type of disaster in question, training, availability of personal protective equipment, and concerns about personal and family safety.
Investigative efforts are being concentrated on two areas: understanding the underlying motivations for employee willingness to work and determining specific actions to take to ensure adequate staffing in a crisis. 10, [12] [13] [14] 16, 17 Event-specific education and training, along with services such as onsite child care and provision of vaccinations, have been shown to increase staff willingness to report to work following a disaster. 3, 5, 15, 18, 19 Individual preparedness among HCWs and other hospital employees has not been studied extensively as a potential predictor of willingness to work during or after a disaster. One study of 390 Missouri nurses reported that <4% successfully developed all 9 components of a personal bioterrorism response plan, whereas nearly 20% had 0 components and approximately 75% had ≤5 components. 20 Multiple national surveys measuring preparedness in the general population found similarly discouraging results. These surveys collectively found that nearly three-fourths of American households did not have on hand a 3-day supply of food, water, necessary medications, and supplies on which to rely should they need to shelter in place at home or evacuate quickly because of a public health emergency. [21] [22] [23] [24] [25] [26] The purpose of the present study was to measure personal disaster preparedness among hospital employees and to investigate whether associations exist between components of personal disaster preparedness and employee behavior in regard to reporting for work in response to various types of catastrophes. A secondary goal was to identify other variables that may influence workers' decisions to report to work after a disaster. Deploying this survey in a widespread manner throughout a single hospital was intended to provide a more comprehensive picture of how all departments within a hospital may be affected by personnel shortages resulting from a disaster.
Methods

Setting
This study was a cross-sectional survey of employees at a 724-bed academic medical center in central North Carolina and its affiliated school of medicine, which when combined employ >5100 full-time equivalents. The institution is a level I trauma center and a tertiary referral center providing a full spectrum of patient services, including pediatrics, psychiatry, and a burn unit. The medical center would be expected to receive significant numbers of patients in the event of any type of disaster. The study site is exposed to hurricanes, tornadoes, ice storms, and snowstorms. It is located within 38 mi of a nuclear power plant. Study procedures were approved in advance by the institution's institutional review board. Consent was obtained by confirming respondents' willingness to participate as the first question of the survey.
Questionnaire
The Citizen Assessment of Readiness for DisasterEmployee Survey was based on the initial work of Cone and Cummings (Appendix, http://links.lww.com/SMJ/A70). 5 We modified the Cone and Cummings survey to quantify employees' personal and family emergency preparedness. The survey was administered via an anonymous Web-based questionnaire that was made available for 3 weeks. Links to the survey were distributed via a weekly hospital e-newsletter sent to every full-time employee's hospital-or school-based e-mail address. The announcement for the survey was included in two newsletters sent 2 weeks apart. Paper copies of a Spanishlanguage version of the survey were provided to managers of two departments-food and environmental services-with a high proportion of Spanish-speaking employees.
The main dependent variables were each of the disasters to which respondents indicated their willingness and ability "to come to work to perform your job for additional work hours beyond contracted hours at standard overtime pay rates, assuming roads and conditions are safe/passable and family is safe and taken care of." The specified disasters included five extreme weather events endemic to the region: pandemic influenza; three different types of manmade disasters encompassing chemical, biological, and radiological (CBR) events; and a generic mass casualty incident (MCI) involving fire, rescue, or collapse.
Independent variables assessed included household composition, presence and characterization of individuals with special needs in the household, presence and characterization of a family emergency plan and emergency supplies, level of awareness of emergency plans at work and schools of any children in the family, individual's job and duration employed by the University of North Carolina, services needed for family members so that the employee could remain at work for extended periods, reasons why the employee would not come to work during a disaster, and demographic information about the respondent.
Variable Definitions
Multiple variables used in the analysis were derived from survey data. Having emergency supplies at home was used as the primary measure of preparedness. Two variables were created to describe the thoroughness of the emergency supplies of the respondent, both of which mandated having food and water available for all members of the household for a minimum of 3 days plus a set number of 15 additional items included on a readiness checklist derived from the US Department of Homeland Security's ready.gov Web site. 27 We made an a priori decision to categorize respondents as well prepared if they had at least 75% of the additional items and fully prepared if they had all 15 items. Baby and pet supplies were included as two potential emergency kit items in the survey, but these were omitted from the final analysis because few respondents marked this as applicable. Secondary measures of preparedness included having a family emergency preparedness plan, having a family meeting place in case of emergency, and familiarity with workplace and school emergency plans, where applicable.
Respondents were given a range of choices to describe both the status of their family emergency plans and the extent of their knowledge of plans outside the home. Only those who answered "discussed and planned" to the family emergency plan question were credited with having one, whereas answers of "discussed but no plan" and "not discussed or planned" were considered as not having a plan. For questions regarding familiarity with an emergency plan either at the workplace or at a child's school/day care, responses of "very familiar" and "familiar" were considered as knowing the respective plans and answers of "not very familiar," "not familiar at all," and "not aware of any plan" were considered as not knowing the plans.
Respondents' self-reported occupations were used to discriminate between those providing direct patient care compared with ancillary services. The following employees were categorized as clinical HCWs: attending physicians, resident physicians, physician assistants, nurse practitioners, advanced practice registered nurses, certified registered nurse anesthetists, registered nurses, licensed practical nurses, and nursing assistants. Employees categorized as nonclinical HCWs included food service employees, environmental services employees, patient transporters, and clerical staff. Age was dichotomized at the median.
For the analysis, a dichotomous willingness to work score was generated for each event category. For pandemic influenza and generic MCI, this score was taken directly from the respondents' answer on the survey for those items. For natural disasters and CBR events, participants needed to express a willingness to come to work for all event types in the category to receive a positive willingness-to-work score.
Data Analysis
Data collected from the Web-based survey were combined with information gathered from paper copies and imported into statistical analysis software (STATA version 10.0, StataCorp, College Station, TX). Incomplete surveys were not included in the analysis. Data were examined for possible associations between aspects of personal preparedness and the willingness to report for work at the hospital in the event of various types of disasters. We performed a bivariate analysis using the χ 2 test to identify possible associations between each independent and dependent variable. We developed logistic regression models to examine the relation between willingness to report to work and personal preparedness while controlling for independent variables that were either of borderline significance (P < 0.10) or were directly related to our research question. Nagelkerke R 2 was used to assess overall predictive power. Goodness-of-fit for final models was assessed using the Hosmer-Lemeshow test.
Results
Respondent Demographics
A convenience sample of 1371 hospital and medical school employees accessed the online survey in January 2007, 1303 of whom answered the initial consent question in the affirmative. An additional 33 individuals submitted Spanishlanguage paper copies. Of the 1336 employees who began the survey, 1235 completed the survey and were included for analysis (Table 1) . Of all respondents, 74% were women and 46% were clinical HCWs. Most were full-time employees (85.5%). The median age was 45 years, and the median years worked at the institution was 6. One-fourth of participants (25.4%) had a child younger than age 13 years in their household, whereas 10.9% had a child younger than age 6 years. A majority of respondents owned pets (63.4%). Median and mean commute times were similar-25 and 29.7 minutes, respectively.
Personal Preparedness
The majority of survey respondents had on hand at least 3 days' worth of nonperishable food items (85.9%) for each member in their household, whereas 51.1% reported having on hand at least 1 gal of water per person per day for a minimum of 3 days. More than three-fourths (77.5%) reported having at least 12 of the 15 additional emergency kit items, whereas 21.1% had all 15 items. Overall, 44.5% of respondents met the criteria for being well prepared and 14.7% were fully 
Willingness to Work
Willingness to work during natural disasters ranged from a high of 72.6% for a snowstorm to a low of 64.3% for an ice storm. More than half (52.7%) of employees were willing to work during all 5 types of natural disasters. Considerably fewer workers were willing to report for work during a CBR event, with a high of 41.4% for a biological event and a low of 39.4% for a radiological event. For all types of CBR events, 37.2% of employees were willing to work. During a fire/ rescue/collapse MCI, 66.6% of respondents were willing to report to work, whereas 54.8% were willing to report during an influenza epidemic.
The bivariate analysis identified a number of characteristics associated with willingness to work in different types of events (Table 2 ). Neither being well prepared for a disaster nor having in place a family emergency plan was among these factors, but each was included in the logistic regression models as a primary variable of interest. Being fully prepared was significant only for the MCI event and was likewise included in all of the models. The multivariate analysis revealed several factors that were correlates of willingness to work in more than one event type (Table 3) . Being female, having a child in the household younger than age 6 years, and having a child in school lowered the likelihood of being willing to report to work in two or more event types, whereas pet ownership, being a clinical HCW, and being familiar with the work emergency plan increased the likelihood. Being fully prepared, being older than 44 years, having access to a working car, and being in the top 25% of years worked at the institution were positively associated with willingness to work during one type of disaster each. Pseudo R 2 and goodness of fit are reported in Table 4 .
Discussion
Our whole-hospital rates of employee willingness to report to work in response to different types of disasters were noticeably lower compared with most other published data, 4, 5 with differences ranging from approximately 10% to 20%, depending on event type. These numbers, if applicable to the entire workforce at our institution or any other institution, raise the specter of significant restrictions in the amount of care that could be provided following a disaster. Of particular concern would be a sustained reduction in manpower as a result of an event that is either of long duration in nature, such as a viral pandemic, or one that wreaks such devastation as to greatly prolong the recovery phase.
Personal Preparedness
Before undertaking this study our institution had not made substantial efforts to promote or facilitate personal disaster preparedness among its workforce. Despite this our survey respondents' level of disaster preparedness appears to be greater than that of the public, with 44.5% being well prepared from an on-hand supplies standpoint compared with the 27% to 35% reported by several previous surveys. [21] [22] [23] [24] [25] [26] Lack of sufficient water was the most common factor preventing classification as prepared. The 32% of our institution's employees who have a fully developed family emergency plan compare well with the 20% to 40% range reported in previous surveys. [21] [22] [23] [24] [25] [26] Overall, we believe personal preparedness was suboptimal, with <50% of employees having sufficient emergency supplies on hand or a disaster plan for their household. We believe that comparing our results with those gathered in a facility in which initiatives to improve personal preparedness have been implemented could be useful as a means to measure the efficacy of such programs in improving readiness for disaster.
Willingness to Work
The associations we found that either increased or decreased the likelihood of reporting to work following a catastrophic event mirror those reported in other research. The study by Qureshi et al of 6000 HCWs found that being female, having child care or eldercare responsibilities, and being a nonphysician were associated with a decreased ability and willingness to report to work. 4 A survey of >1000 Israeli hospital staff identified women and administrative staff as being significantly less willing to risk their lives to care for a patient with a potentially fatal communicable disease. 28 One notable discordance with existing data in our findings involved pets. Lack of pet care has been cited as a reason why employees may stay at home during a disaster. 4, 5, 29 We found that pet ownership itself was significantly associated with a greater likelihood of being willing to work during most disasters. This may indicate a greater sense of social responsibility among pet owners, assuming their pets have appropriate care, but further investigation is warranted.
The finding that women are significantly less likely than men to report for work after a disaster, even when adjusting for all other variables, is particularly concerning considering that women make up the majority of the healthcare workforce both at our institution and throughout the nation as a whole. 30 As-yet unidentified confounders may explain this disparity. Qualitative research may be the best next step in exploring the differences between sexes in willingness to work.
The MCI was the only event type for which there was an association in the logistic regression model between personal preparedness and willingness to work, and the relation was ambiguous. Being well prepared for a disaster was negatively associated with willingness to work, whereas those who were by our definition fully prepared were more likely to report for duty. The possible interplay between personal disaster preparedness and willingness to work during a catastrophe is not easy to dissect. It is feasible to imagine two strikingly different scenarios involving a fully prepared employee, one in which the reassurance gained from everyone at home being safe allows the employee to leave, and the other in which the same circumstances deter the employee from leaving the security of home. For employees who are unprepared, the hospital may offer a refuge deemed more attractive than other options or it may become a secondary priority when compared with ensuring the well-being of one's family.
Study Limitations
This study has several limitations. Any survey study of this type has the potential for both response bias and social desirability bias, meaning that employees may have provided survey answers they believed would cast them in a favorable light. It is possible that those employees who chose to complete the survey were different from employees of the institution as a whole in their levels of personal preparedness and willingness to work in response to a disaster.
Inclusion of medical school employees in the study does not provide an exact view of hospital-only workers' willingness to report for duty, but doing so was necessary to reach the attending physicians who staff the hospital. Future iterations of the survey instrument could exclude nonhospital workers. In addition, we would have liked to compare demographic data for nonrespondents with those who completed the survey, but this information was not publicly available.
Assessing personal disaster preparedness is not a straightforward task. No standardized definition exists, but generally accepted components of preparedness include having both the necessary plans to gather all members of the household in a safe place and the supplies to function/survive independently for a minimum of 2 to 3 days. It is possible that respondents failed to recognize their actual state of preparedness. Conversely, respondents may have overinflated their preparedness by not accounting for all household members. It is not possible to know in which direction this may have altered results.
Conclusions
Our findings are consistent with other studies that predict variable but significant rates of unwillingness to work among HCWs in response to a disaster. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] A similar dependence on event type was observed in our survey population. These results raise the troubling possibility not only of diminished surge capability immediately following a catastrophic event but also high rates of employee absenteeism for regularly scheduled shifts in the days after, thereby undermining the ability of a hospital to provide critical patient care. Individual hospitals should plan how to operate with a diminished pool of available employees while endeavoring to determine the best means to minimize absenteeism in such situations. Although vital to minimizing suffering following a disaster, personal household preparedness does not appear to play a role in affecting employees' decisions about whether to report for work.
